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CRITICAL ITEMS LIST

PROJECT: SAAS

SYSTEN: H[CHIHlCl* ARM _SUBSYSTEN
ASS'Y P/N: - SHEET:

——————————————————— ASS'Y nOnCRT
TR Wi ¥ ~TAILURE MODL TAILORE CITEC 7 TUAC.
REF . L. orANING RiF. AND N FYALTT AATIONALE FOR ACCEPTANGE
DESICHATION CAUSE END 1TEN CRITICALITY
13 0 CAPTUAE/ MODE ; WONE . DESICH FEATURLS
- SMARE PALNE RIGIDIZATION | ool T
NECHANISH CAPTURE/ BAAKE HOLDS
oTY-1 SHARE SYSTEN. THE EMD EFFECTON BRAKE 1S A MAJOR BOUGHT-OUT-PAAT WHICH 1S
PART OF BRAKE SLIP. SUPPLIED BY SPERRY CORPORATION. AEROSPACE AND MARINE CROUP AND
SII40EE47T-) WOAST CASE AEETS OR EXCCEDS THE REQUIREMCNTS OF SPECIFICATION
CAUSE(S): | ---------: SPAR-SC. 109),
) 1085 of
STRUCTURAL NISSION. THE END EFFECTOR CALIPEA BRAKE 1S A NAJOR BOUGHT-OUT-PART
FAILURE SUBSEQUENT WHICH IS SUPPLIEG @Y SPEARY CORPORATION. AEROSPACE AND MARINE
FALLURE MAY GROUP AND MELTS OR CXCLEDS THE REQUIREMCNTS OF SPECIF ICATION
2 CAUSE SPAR-SC. 451 1SSUE £ P/M SI14002219-1 FOR BOTH THE SNARE AND
HELHANILAL UnLunmANUL L HiLIUtit bHANL .
FAILURE AELEASE . .
{SUIDE PIN THE CALIPER BRAKE [MCORPORATES MANY DESIGN FEATURCS TO IMWPROVE
£1C). REDUMDANT PATHS THE BRAKES CAPASLLITY AND LIVE WIGHER RELIABILITY AS FOLLONS:
REMAIMENG
€3) FMICTION | ----eoomeeooes - SLIP TORQUL CAPABILITY UP TO @5 OI-IN.
DEBRIS RIGIDIZE BRAKE, - TOTAL IMYERNAL CONTAINNENT Of FRICTION DEBRIS WITH THE USE
INGRESS WITH OF LABYRINTK PATHS AND TME PLACEMENT OF THC FRICTION DIthS
EXCESSIVE ON THL OPPOSTTE EMO OF YHE BAAKE SHAFT FROM THE PINION CEAR.
SAAKE PAD - MECHANICALLY AEDUNDANT SLIDING SPLIMES FOR THE CALIPLA DSk,
HEAR. - NCCHANICALLY AECUMDANT LOCATING PINS MITH VESPEL SLEEVES FOR

DISK LOCATION.
- BEARING LOADS ARE REDUCED BY A S TO ) FACTOR OVER THE
ORIGIMAL /€ SNARE BRAKE P/M SIE400574-3.
SLIDEMG SURFACES ARE LUBRECATED WITH NOLYBOEMUM DISHLT IDC.
- BEARINGS ARE WEY CLUBRICATED MITH GRAYCOTE I - I8RP.
- AER GAP CAN BL ADJUSTED WITHOUT BRAKE DISASSEMOLY.

DESICN STANDARDS REQUIRE AN ULTIMATE FACTOR OF SAFETY OF 1.4
FOR BRAKE MLCHAMICAL PARTS FOR DUSICN LIMIT LOADS. DESICN
DAIVEAS ARE TYPICALLY BRAKE SENZURC OR LAUNCH LOADS WHICH
PROCURE LOADS 2 YO 3 TIMES OPCAATING LOADS.

THE BRAXE USES FOUR PINS PRESS FITTED INTO THE CORE TO HOLD
VHE ARMAVURL FROM ROTATING AND TO ALLOM AXIAL SLIDENG FOR
ENGAGTNENT AND DISENGACENCMT. THE FOLLOWING 1S A LIST Of
CHARACTERISTICS TO LINIY THE POSSIBILITY OF THE BRAKE

HANG ING-UP DUE TO MECHANICAL BINDING BCTWEEN TME PIMS AMD THE
HOLES.

THE MOLES 1N THE ARMATURE AMD BRAKE CORC ARE MATCH-BORED
{JIG BORLD) ¥O ASSURE COOD ALICNNENT.

THE ARNATURE HOLES ARE 0.004 TO 0.005 INCH LARGER THAN THE
CORE PINS TO ASSURE AOEQUATE CLEARANCE.

NEASURERENTS ARE PERFORMED TG CONFIAM A MINIAUR OF 0002 INCH
RADEAL PLAY BETNEEN THE TWO ASSEMGLED PARTS.

THE UNIT IS TESTED A MININUR OF SEVEM TENES DURING ACCEPTANCE
TESTING FOR POTEMTIAL BIMDING. THE TEST COMSISTS OF APPLY(NG
FULL PATED LOAD TOAQUE WITH THE UNIT CNGAGED. A VOLTAGE IS
THEN APPLIED FO DISENGAGE THE UNIT, THE TINE FROM APPLICATION
OF VOLTAGE UNTIL FULL DISENGACENCET 1S NEASURED. ANY 8|MDING
OF THE ARWATURE WOULD EVTHER PREVENT DISENGAGIMENT OR CAUSE AM
EXCESSIVE TINE OELAY.
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SUPERCEDING DATE: 06 OCT a7
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CRITICAL ITEMS LIST

PROJECT;

SANS

SYSTIN: NECHAMLCAL ARM SUBSYSTIM

————— e ————— ASS*Y WONCHTLATURL: YRD YITECTON ass'y P/R; - SHEET: 2
AN TATLUM oot i ic HDW NP .
REF . REV. orauinG nir. AND on 2/ 108 RATIONALE FOR ACCEPTANCE
OESICHATION caust tND 1TER CRITICALITY
73 [ CAPTURE/ nool : NONE . THE PINS ARE LUBRICATED W) TH NOLYBDENUN OISULFIDL.

SNARE PAIRE RIGIDIZATION

NECHANT SR CAPTURE/ BRAKL HOLDS THE HEAVIEST AMCUNT OF FRICTION MATERIAL DEBRIS 1S GCEN{RATED

QrY-| SHARE SYSTEN. DUREING THE CALIDRATION RuUM-IN OF THE UMAT, THE AUN-IN

PART OF BAAKE SLIP. COMSISYS OF ROTATING THL UMIT IN ONC DIRECTION AT S0 APA FOR

SHI4DENATT-]Y HOAST CASE A TOTAL OF 16 HOURS MINIMUN USING & pUTY CYCLE OF 10 SCLOMDS
CAUSE{S)y: | ~-cToootmTT ENGAGED AMD THCW 10 SECOMDS DISENCACID. THE UNITS RECLIVE A
{1 LOSS of VLAY LINITED AMOUNE OF SLIPPING DURING ON MISSION USALE.
STAUCTURAL WISSION. OEBRIS 1S PRCVENTED FRON {SCAPING FRON THE -1 CLUIEH USED M
FAILURE. SUBSEQUENT THE SIY400I470 -3 END CFFULTON HITH A LABYRENTH NETUWORK .

FASLURE MAY

{2) CAUSE THE AOR GAP OF THE UNIT IS VERIFIID 1O NEET A MINIAUR VALUE
BLLHANILAL UM.UNANGLL by Ink LMD PLAT ILD) LLAKLESD AFPLILD LUAL) DURING ALALPIANLE
FAILURE RELEASE. TESTING.
(CULDE PIN
ETC). REDUNDANT PATHS IME STRIPDOMN AND INSPECTION Of FLIGHT HARDMARE RETURNLD

(1) FRICTION

DEERS
INCAESS WITH
ENCESSIVE
BRAKE PAD
WEAR.

ACARINING

RIGIDIIE BRAANL.

ﬂllCl:IJll MATERIAL OFBRIS MAY WAVE ACECUMULAFED AT THE UMIT
END-OF -LIFE. .
FRICTION DEBRIS CONLD ACCUMULATE BEHEND THE SARATURE OR
SETMCEM THE FRICTION SURFALES . SO AS TO ATFECT THL UM TS
PLREDRUANCE

PREPARED OY: WG

SUPERCEDING DATE: 0§ OCT 87

APFROVED 9Y:

FOR REFURBTSHACAT HAS AEVEALED THAT A SIGHIF ICANT AROUNT OF
AT IS VERY UNLIKELT: HONEVIR, THAT SUFF ICIENT

DATE:
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CRITICAL ITEMS LIST

PROJECT: SANS

l.

SYSTEM: MECHANICAL ARM SUBSYSTIN
R STIRGERTo-y - —

------------------- ASS*Y NONMTRC ASS'Y P/ SHEET . 1
WA V. TATLURT nODL TAILURL CPTECT HOM U,
nCT. REV. orawing air. AND oM 2/ 1048 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE €ho 17Cn CAIFECALITY
m .0 CAPYUAE/ nOOE ; NOME . ACCEPTANCE TESTS
- SMARE PRINE RIGIDYZATION Smmeme T
HECHARISH CAPTURE/ BRAKE HOLDS YHE €L ASSTMBLY IS TESTED TO THL FOLLOMING ACCEPTANCE
qQrr-| SMARE SYSHER. CHVIRONRENDS -
PARY OF SRAKE SLIP.
SII40E1477-) USECS WORST CASE G VIGRATION: LEVIL AMD OURATION - REFEMENCE TASLE 7
CAUSE{S): [ ---e-oen--
(i) Loss or O THIRMAL VACUUN: +70 DEEAECS € TO -25 DECREES € (f 1/2
STRUCTURAL NISSION, CYCLES) | X 10%%6 TORR
FAILURL . SUBSEQUENT
FATLURL MAY THU CE ASSTROLY 45 FURTHER TESTCD IN THE IN THE ANS SYSTIN
{2) CAUSE VST {TPSIA ANS SYRONGBACK AND TPSS2 FLAT FLOOR TLSTS) WHICH
BECHAN]LAL UNLUNHANUL D VERIEIES IHE AHSENLL 0 e ¢ AN LURE Mot ,
FAILURE RELEASE .

{CUIDE PN
[ 4]

(3} FRICTION
DLERES
INCRESS WiTH
EXCESSIVE

BRAKE PAD
WEAR,

AEDUNDANT PATHS

. REBALNMING

RIGIDIZE BRANF .

QUALIFICATION TESTS ! !

THE CE ASSUMBLY GUALIFICATION TESTING CONSISTED OF THL
FOLLONING ENVIRONNENTS:

O VIBRATION: LEVEL AND DURATION - REFERENCE TABLL 7
0 SHoOCK: 20G/E)1 NS - 3 AXCS (& DIRECTIONS)

O THERWAL VACUUM: sR) DEGAELS C TO -16 DECREES C (6 CYCLES)
1 1 10ves TORR

O HURIDITY: 95€ RH (£S5 DEGALES € MAINTACNED FOR & HRS)
{65 DECALES C TO 30 DECREES € IM 16 HRS)
10 CYCLUS 240 WRS,

0 ING: NIL-STD 461N AS MODIFIED 8Y SL-E-0nD2 {TEST

CEOI, CENY  CS1, CSO2, CSB6. REO? (W/8))

0 STRUCTURAL STIFFNESS AMD LOAD TEST

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987

PREPARED OY: WG

SUPERCEDING DATE: 06 OCT @7
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wnilACAL ITEMS LIST

PRAOJECT: SANS

ASS'Y WonENTLATORT: TRU ETTECTOR

SYSTIM: NECHARICAL ARM SUBSFSI[!_
ASTIRETG-y

——————————————————— ASS'Y P SHIET: 4
THEA Y |I|[ﬂlt HODE AILUR C HDM
REF. nEV orauwing afr. AND oN 2/ 104D AATIONALE FORN ACCEPTANCE
DEStCHATION CAUSE END I TEN CRITICALITY
11 (] CAPTURE/ noot ; NONE . OA/ INSPECT | ONS
- SNARE PRINE RIGIOLIATION | L TITC T

MECHANISH CAPTURE/ BRAKC WOLDS

ory-1 SHARE SYSTEN. UNITS ame HANUFACTURED UNDER DOCUNINTED QUALITY CONTROLS .

PAAT OF BRAKE SLIP. THESE COMYROLS AL EXCRCISED THAGUGHOUT DESIGH

S1e0c41-3 WORST CASE PRDCURIH[NI_ PLANNING . RECEIVING PROC[SSIHB, FABRICATEON
CAUSE{S): | -e--eco.-. lSS[HBlU_ TCSEING aMD SHIPPING of THE UNEITS. MANDATORY
L] LOSS or INSPECTLON POINTS ARE ENPLOYED AT VARIOUS STAGES OF
STRUCTUAAL mssion, FABRICATION ASSENBLY AND T{ST. GOVERRMINT SOURCE
FAILUAE. ;2?53?2!:! INSPECTION IS INVOKED AT VARIOUS COMTROL LEVELS.

L AY
) CAUSE RECEIVING IMSPECTION VERITIES THAT THT HARDMARE RECEIVID 15 AS
RUCHANICAL UNCONBANOED IDENTM LD IN 1HE PROLUREHEND DUCUHENTS | THAT Ny DAHAGL HAS
TAILUNE RELTASE. CCCURRED DURING SHIPNENT | AND THAT APPROPREATE DATA HAS BETW
{GuInL 7In ROCOIVED WHICH PROVIDES ADUQUATE TRACCABILITY INFORMATION AND
eTC). REDUMDANT PATHS IDENFIFIES ACCEPTABLE PARTS .
AEMAINING

{3} FRICTION
otenIs
JNGRESS WITH
EXCESSIVE

BRAAKL PAD
HEAR,

RICIDITE BRAKE.

PARTS ARC INSPECTED THROUGHOUT MAN FACTURE AND ASSTABLY AS
APPROPRIATL TO THE RANUFACTURING § AGE COMPLETED. THISE
INSPLCYIONS INCLUDE

FOLLOMING HEAT FREATHENT, STELL PARTS (E.G. CEARS) ARE
SUBJECTED TO A RAGNETIC PARTICLE INSPECTION FOR CRACKS OR N
THE CASE OF ALUMINUAM PARTS {€.C. HOUSINGS) ARE DYE PENCTRANT

FRACTURE CPITICAL COMPONENTS ARE INSPECTED TO THE APPLICABLE
PROCESS COMTROL PROCIDURE . USHNG SPLCIAL mof NCTHODS, ey
TRAINED AND CERTIFIED INSPECTORS.

BEARINGS RECEIVE DIMENS)ONAL INSPECTION AT THE SUPPLIER
AND VERIFICATION @Y SPAR RECTIVING INSPECTION,
PAL-ASSEMBLY INSPECTION VERIFICS CIRCULARITY OF @Aty
TRACKS AND IMNEN/OUTER RACE DIANETERS. AFTER ASSEMBLY
PAICR TO LUBRICATION RADIAL CLEARANCE MEASUREMENTS AAE
TAKEN. FOLLOWING LUI‘ICIIIOH, RUR- 1W/BUANESHING . AND
CLEANING OF DAY LUBE BEARINGS . SPECIALIZED BEARING
INSPECTION EQUIPRERT AT SPAR S USED FO VERIFY QUALITY AND
STICTION LEVELS THROUCH STRIP CHART ALCOADING OF TOAQUE
TRACLS, DEAMINCS ARE THEN SCTURNED TO THE SUPPLILA FOR
THNAL RADIAL CLEARAMCE NEASURENENTS, COVERRNIMT SOURCE
INSPECTION IS ENVOKED ON ALL BEARING PROCURERENTS .

INSPECTION VERIFIES THAT KITTED PARTS ANE CORRECT PRIOA TO
ASSENBLY AND TRACEARILITY INFORMATION NECORDED .

INSPECTION TO DRAWING IS COMDUCTED THROUGHOUT THE ASSEMBLY
PROCESS  INCLUDING (NSPECTION OF LOCKING  WITHESSENG OF
TOROUINE AND APPLICATION OF TORQUE STRIPING.

PRE-ACCEPTANCE TEST INSPECTION. WHICH INCLUDES AN AMOIT oF
LOWER TIER INSPECTION CONPLETION, AS BUILT CONFIGURAT 10N
VERITICATION TO AS DESICN ETC., (MAMDATORY INSPECT DN POINT).

PREFATD OF: PG SUPERCEDING OATE: 0§ OCT §7

APPROVED BY;

DATE ;
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CRITICAL ITEMS LIST

SYSTEN:

CHARICAL ARM SUgSYSICR
Ass y #/R; - SHECT:

PROJECT: SARS
ASS*¥ Ron{RCCAYONT M TITYCIN ———————
[ WUk 7 TR

—— s

PREPARED BY: WFUE

SUPERCEDING DATE: g T 87

APPROVED AY:
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LTUR LI snating afr, ANO o LI AATIONALL FOM ACCEPTANCE
SESICNATION caust mo 11N ERITICAL ITY
M ° cAPIURL/ oot ; now( . :
. SRANE [ RICIDITATION R TEST READINCSS RIVIEM (TAN) UHICH INCLUDES VENIFICATION OF
MCHARISH CAPIURE/ ORAXE HOLDY TUST PEMSONMEL  IUSE DOCURENTS TEST EQUIPNENT CALLERATION/
91r-1 SWARE LYSTEN. YALIDAY 10N sulus ARD HARDMARL COW (CURATION 3% CONVINM D BY
PART OF PAANE SLPP. QUALITY ASSURARCE 1N CORJUNCTION #1TH ENGINEERING
SOt T-) HORST Cast ACLEABILITY COW ICURATION CONTROL  SUPPLIIR AS APPLICAML
causE(S): A0 THE COVEMRCNE REPRESINTATIVE, FAIOR TO IMC SOANT oF AN
iy LOsS OF TORRAL THS0Ing (ACCEPIANCE OB ouiuncauon.
SIRUCTURAL MISSION,
FAILURE, SURSTQUINT ACCERTANCE TESTING (ATP) INCLUDLS. AMEIENT VIBNATION
FAILURE mAY ARD THLRNAL - VAL TISTING . (SPAR/COVERNNE NT REP. - MANDATORY
{2) CAUsE INSPECTION POINE)
MCMANC AL UNCORBAND 0
rAILUnE MLLASE, SRS TYSTENS INTECRATION. THE INTECAATION OF WCCHANICAL ARM
{mn rin SUBASSUMOLIES ARO THE FLICHT CABIN EQUIPRENT TO FORM IHE SRAS.
C). REDUNDANT PATHS INSPLCTIONS ANE PERTORME® AT CACH PHASE OF INTCGRRTIOR WHifH
RIRATNING INCLUDES CROUND ING CHICRS  THAU WIRtnG CHCRS . WiIning ROUTING
”‘Illtl’lm Fresss ceee.as INTIRFACE AW £ IORS FOR BENT OR PUSH BACR COMTAC?S €1C.
[} 3 RICIBIIE aRART,
LSS WiTH SRRS STYSTENS FESTING - STRONCBACK AND FLAT FLOOR AMBIINT
EXCESSIVE PERTOARANCE TUSK. {SPAR/COVEANNONT AIP. - RANDATDAY INSPECTION
BRARE PAS POIRE)
AR,




CRITICAL ITEMS LIST

1

PROJECT: EIEE SYSTEN: KCW!U\ ARN SUBSVSTEN
ASS*Y H L] ASS'Y P/N: : SHEET:

REF. REV. orauiug k. AND o 2/1RAD RATIONALE FOR ACCEPTANCE
DESICHATION CALISE END LTEN CRITICALEYY
m 1 CAPYURE/S MODE : NONE . FAILURE MISTORY
SHARE PRINE RIGIDIZATION | -veeerecercee
MECHANE SN CAPIURE/ SRAKE HOLDS
ary-1 SHARE SYSTEM, THE FOLLOWING FAILURE ANALYS1S REPORT(S) ARE RELEVANT:
PARE OF BRAXKE SLIP,
S1140E147T-3 WORST CASE
CAUSELS): ] ---ce-ceen
43 LOSS OF FAR 2404 :
STRUCTURAL nIssion, S UNITS (S/NS 301, 302, 303, 304, 30S) €/E GRAKE AUG. B7
FAILURE. SUBSEQUENT
FAILURE MAY DESCRIPTION
2) CAUSE = | rmmememeens
NECRANICAL UNCOMMANDE ALL UNSTS FAILED DROP-OUT & RELEASE YIME DUE 1O A DESIGN ERROR
FAILRE RELEASE.
(ouIDE PN
€). REDUNDANT PATHS CORRECTIVE ACTION
REMAIMENG @ ] seereieiiacia.o.
(3) fIcyion | ---eecemieeees NODIFIED DYG. 10 ASSURE CORRECT GAP LENGTH. MODIFIED
DERRIS AIGIDIZE GRAKE. CALISAATION PROCEDURE {(WHICH SERVES AS A N.1.P.).
INGRESS WITM .
ENCESSIVE
BRAKE PAD
UEAR.
PREPARED OY: HIVG SUPENCEDING DATE: _u_ﬁ_l_!!_l APPROVED OY: ATE:
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CRITICAL ITEMS LIST

PROJECT: SANS
ASS'Y NOMENCL

.

SYSTCM: MECHANICAL ARM SUBSYSTCR

ASS'Y P/N: - SHEET:

[ THLR ] —TAILONE RODE ]| FAILOAE EFFECT ~HOWA 7 TUNC.
REF. REV, onauinG mér. AKD on 2/1RAR RATIONALE FON ACCLPTAMCE
: DESICNATION CAUSC END ITEN CRITICALITY
11311 0 CAPTURL/ noot : NOME OPCRATIONAL EFFECTS
SHARE RING RICIDIZATION PO
NECHANISH CAPTURE / BAAKE MOLDS
ary-y SHARL SYSTEN. NONC. FOR SUBSEQUEMT FAILURE,
PART OF SRAKE SLIP.
StI40E 1477-2 WOAST CASE PAYLOAD WILL BE RELEASED WITH MO OPTAATOR COMMAND . IF THIS
CAUSE(S): e OCCURS WHILE THE ARM 1S BEING DRIVEN THE PAYLOAD WILL TANE AN
) L0sS of UNDAPLCTID TRAJECTORY .
STRUCTURAL MISSION,
FAILURE. SUBSE QUENT CREM ACTION
FAILURE may | oo
2y CAUSE
NECHANILAL UHLUNMANDL I BANEUVER Aitdd AND UwBIEER AMAT FRUM PAILOAD.
FAILURE ACLEASE. ' .
{CUIDE PIN MISSION COMSTRAINT
£1c). RCDUNDANT PATHS | oo oooooos
REMAINING .
(1) FRICTION B R THE €L MODE SWITCH SHOULD OMLY BF OUT OF THE OFF POSITION MHCN
OLORIS RIGIDIZE BRAKE . THE €€ IS IN THC CAPTURE EMVELOPL OF A BERTHED PATLOAD OR
INCRESS MITH INMCOIATELY PAIOR TO A FREE FLYING CAPTURE. THE SWITCH SHOULD
EXCESSIVE BC PLACED BACK IN THE OFF POSITION 1MMEDIATELY AFTER THE SPLC
BAAKE PAD CAPTURL AND RICIDIZC (MEL/DLRIC) TEMES HAVE ELAPSCD. THE CREM
HCAR. SHOULD BE TRAINCD TO OPERATE UNDER VIRNIER RATCS WITHIN 19 T1
OF STRUCTURC. THE OPERATON WUST BE ABLE TO OETECT THAT THE
ARM/PAYLOAD 1S RESPONDING PROPCALY TO CONMANDS VIA HIMDOW
AND/OR CCTV VIEWS DURIMG ALL ARM OPERATIONS. ML CRIM TRAINING
MIST PROPAAL THEA TO BE ABLE TO MANCUVER THE ORBITER AWAY FRON
A FREC PAYLOAD AT ANY TIME DURING ARM OPERATIONS.
SCREEN FAILURES
; H/A
OMRSD OFFLINE
PURTORE MANUAL RIGIDIZATION,
WITH GRAPPLE FIXTURC PRESENT VERIFY SWARL CASLES DO MOT OPIM
DURING RICIDIZATION.
OMRSD ONLINE INSTALLATION
MONE
] ORASD OMLINE TURKARDUND
il i
i j
b PERFORR NANGAL RIGIOIZATION,
- WITH CRAPPLE FIXTURT PRESCNT VERITY SNARE CABLES DO MOT OPEN
DURING RICIDIIATION,
RMS/MECH - 95
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